Current methods for monitoring marine fish diversity mostly rely on trawling surveys, 1 1 which are invasive, costly and time-consuming. Moreover, these methods are selective,
from GenBank (accessed in February 2018). By performing an all-against-all BLAST 1 4 0 (Altschul, Gish, Miller, Myers, & Lipman, 1990) , potential sources of contamination or 1 4 1 erroneous taxonomic assignments were removed such as human contaminations (e.g., non-1 4 2 human labelled sequences that matched at 100% identity with the Homo sapiens 12S rRNA 1 4 3 sequence) or cross-contaminated sequences (e.g., sequences arising from the same study that, 1 4 4 even when belonging to different genus, were 100% identical). All sequences were trimmed 1 4 5 to the 'teleo' region. Taxonomy for the GenBank sequences was retrieved using E-utilties Order, Family, Genus, Species. This 'global' reference database contains 10,284 'teleo' 1 4 9 1 9 8 correlation between the log-transformed values of the number of reads obtained and the 1 9 9 biomass caught per species was explored with the Pearson correlation coefficient as 2 0 0 implemented in R package Stats. For an even geographic distribution between water and fish 2 0 1 sampling sites, a total of nine water sampling sites north La Rochelle were removed for the 2 0 2 correlation analysis. In addition, in order to compare eDNA and trawling based estimates at a 2 0 3 smaller scale, we created groups of stations so that this comparison was possible. For that 2 0 4 aim, we combined the data from all eDNA and trawling stations within < 20nm of each Data quality and overall taxonomic composition
We obtained a total of 4,640,913 raw 'teleo' reads from which 3,366,264 (72%) were 2 1 8 retained after quality check for downstream analyses. The average number of 'teleo' reads per 2 1 9 sample was 70,131 (Table S2 ). Using the 'global' database, 99.88% of the reads were 2 2 0 classified as Actinopterygii or Elasmobranchii. The remaining 0.12% (4,343 reads) were 2 2 1 classified as mammals (40.16%) and birds (9.60%), with half of the reads (50.24%) not 2 2 2 classified into Class level ( Figure S1 ). Only 14 reads in eight samples were specifically 2 2 3 assigned to H. sapiens. From these, two samples did not include the specific blocking primer used, suggesting that samples held very little contamination from external sources. Using the 2 2 5 'local' database, 99.98% of the reads were classified either as Actinopterygii or 2 2 6
Elasmobranchii and, depending on the clustering method used, the number of taxa recovered 2 2 7 varied. SWARM clustering yielded 90 OTUs identified at the species level (including 95.5% 2 2 8 of the reads) and vsearch, 109 (including 95% of the reads), whereas not clustering reads into 2 2 9
OTUs, but using phylotypes, resulted in 116 Actinopterygii and Elasmobranchii species 2 3 0 (including 95% of the reads) identified. Further analyses were based on phylotypes assigned 2 3 1 to the species level (Table S3 ) as no additional information is provided by using OTU 2 3 2 clustered reads. From the 116 identified species, 50 included more than 10 reads. were classified as Elasmobranchii, including seven species such as the Greenland shark, Somniosus microcephalus, the blue shark, Prionacea glauca and the undulate ray, Raja 2 4 0 undulata ( Figure 2B ).
4 1
As for the four samples amplified with 'mlCOI' primers, we obtained 389,665 raw 2 4 2 reads from which, 324,731 (83%) were retained for downstream analyses. The average 2 4 3 number of 'mlCOI' reads per sample retained after quality filtering is 81,183 (Table S2 ). Using the BOLD database, 89.86% of the reads were classified into Phylum, 80.87% of which 2 4 5 were metazoans, and among them 47.88% were classified as arthropods and 2.51% as 2 4 6 chordates ( Figure S2 ). Within chordates 74.56% of the reads were classified as Actinopterygii (1.87% of the overall reads), resulting in only seven taxa classified into species ( Figure S2 ). Zeus faber, Trisopterus luscus, and Capros aper (Table S4 ); from these, there are no 2 5 6 sequences for T. mediterraneus and B. boops in the reference database and the fact that we 2 5 7 find T. minutus in eDNA suggest that this could be actually T. luscus. To assess the 2 5 8 relationship between the biomass of fish caught and the number of reads obtained through 2 5 9 eDNA, data from T. mediterraneus and T. trachurus were combined into Trachurus spp. and 2 6 0 that from T. luscus and T. minutus into Trisopterus spp. There was an overall correlation 2 6 1 between fish biomass and number of reads per species although not significant at p < 0.05 2 6 2 ( Figure 3B ). E. encrasicolus was the most abundant species for both methods, whilst the 3
Species distribution patterns 2 7 4
A significant correlation was detected between species abundance differences and 2 7 5 geographic distances between stations both for eDNA (R 2 = 0.38 p < 0.01) and trawling category (shallow, medium, deep) or within same or distinct sampling methods (eDNA, 2 8 0 trawling) had no effect over the observed patterns ( Figure S4 ).
8 1
The overall compositional pattern of our data showed significant differences between 2 8 2 species occurrence and sampling sites according to their zone (e.g., shallow, medium and 2 8 3 deep stations) (PERMANOVA F 2,43 = 2.24, p < 0.05) ( Figure 5 ). Within the main species 2 8 4 contributing to the spatial ordination of our data, two main groups can be broadly observed. Uriarte, Boyra, & Ibaibarriaga, 2018; Uriarte, Prouzet, & Villamor, 1996) S. scombrus and M. poutassou) were also among the most abundant species from eDNA data. The following three species were caught during fish trawling but were absent from One possible explanation for this false negative detection could be the little abundance of this 3 2 0 species' DNA in the water, as suggested by the small and reduced number of catches (2.07 Kg 3 2 1 in 3 sites, 1.07 Kg in 2 sites and 0.34 Kg in 2 sites, respectively). In fact, a small number of 3 2 2 reads, i.e., 591, was also detected for Solea solea, a species from which 0.05 Kg were caught However, similarity between both eDNA and trawling stations suggests that stations further 3 4 9 apart tend to be more different. The amount, quality and stability of DNA molecules are 3 5 0 largely affected by the production rate from each organism, diffusion of the molecules in the T. minutus, a morphologically similar species to T. luscus was identified through 3 5 6 eDNA, which make us raise the hypothesis that specimens collected from catches were identification is based on the morphology and the shape and size of photophores, which are 3 6 2 extremely fragile and seldom recovered intact (Cabrera-Gil et al., 2018) . In this case, eDNA 3 6 3 can play a major role for species identification as this study has shown, where at least five careful examination suggests that, although L. merula could be misled by its close relative L. correctly assigned ( Figure S6 ), suggesting that eDNA was able to detect species not 3 7 2 previously reported in the area despite in low abundance. which is comparable to that expected in the area. For instance, the number of reads assigned where preferred habitats for these species occur (Ibaibarriaga et al., 2007) . A contrasting 3 7 7 pattern was observed for the greater argentine A. silus, a species commonly found at depths This could also suggest an incongruence with species identification with a close relative, in , 2013; Rusyaev & Orlov, 2013) . Hence, in agreement to previous studies, our data 3 8 8 supports eDNA as a potential mechanism for detecting and studying the distribution of 3 8 9 elusive and deep-water species, which normally go undetected in fish trawl surveys, e.g., 3 9 0 elasmobranchs, (Thomsen et al., 2016) . In any case, eDNA results also revealed an ecological 3 9 1 pattern for elasmobranchs. For instance R. undulata, which has a high-site fidelity occurred Lamna nasus predominantly occurred in deeper sites. Aside from biological factors (e.g., individual shedding rate, persistence of DNA in 3 9 5 the water) that can alter the quantity of eDNA released to the environment, technical level identification (Collins et al., 2019) . We found that for our samples, the eukaryote 4 0 7 universal COI primers result in a very small proportion of reads assigned to Actinopterygii.
0 8
This is due to the fact that the primers target a large number of taxonomic groups, so larger , 2018; Stat et al., 2017) . The use of more specific primers in our study allowed the , 2014; Miya et al., 2015) . Yet the amount of reads attributed to Elasmobranchii is 4 1 4 small as 'teleo' primers were not specifically designed for this taxa, e.g., Kelly et al. (2014) , potentially be a powerful tool to increase the elasmobranch diversity in future marine surveys. In addition, for closely related species such as Alosa alosa and Alosa fallax, the target barcode 4 1 8 was exactly the same, so being cautious we consider them as Alosa spp. Another crucial 4 1 9 methodological step is the clustering method. We showed that using a clustering method (i.e., Boyer, Zinger, & Thuiller, 2019; Callahan et al., 2017; Xiong & Zhan, 2018) . Thus, procuring 4 2 5 a taxonomically comprehensive database with good quality sequences, and accurate data 4 2 6 curation steps is crucial for producing robust and reproducible ecological conclusions from 4 2 7 eDNA metabarcoding methods (Collins et al., 2019; Weigand et al., 2019) . Including a 4 2 8 human-specific blocking primer in our samples had little effect, as we indeed detect, although Framework Directive). eDNA metabarcoding is becoming a more accessible method that (2019). Environmental DNA (eDNA) metabarcoding reveals strong discrimination among diverse 5 6 7 marine habitats connected by water movement. Molecular Ecology Resources, 19(2) , 426-438. quantitative is metabarcoding: A meta-analytical approach. Molecular Ecology, 28(2), 420-430. 5 7 7 doi:10.1111/mec.14920 5 7 8
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